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1 
ELECTRIC POWERED ROTARY-WING 
AIRCRAFT 


The present application claims priority to U.S. Provisional 
Patent Application Ser. No. 60/991,395, filed Nov. 30, 2007. 


BACKGROUND 


The present invention relates to a rotary-wing aircraft with 
an electric propulsion system. 

Conventional rotary-wing aircraft typically utilize a 
mechanical drive train to transmit power from one or more 
engines to drive main and tail rotor systems. The helicopter 
mechanical drive train may include a main rotor gearbox, an 
intermediate gearbox, a tail rotor gearbox and their inter- 
connecting shafts. The main rotor gearbox converts the high 
speed input from each engine to a low speed output for the 
main rotor system. The main rotor gearbox may also provide 
power take-offs to drive an anti-torque system, a hydraulic 
system and other such systems. Elimination of the main gear- 
box and hydraulic systems may result in a significant reduc- 
tion in aircraft weight and maintenance requirements. 


SUMMARY 


A rotary-wing aircraft according to an exemplary aspect of 
the present invention includes a rotor system rotatable about 
an axis of rotation and an electric motor mounted along said 
axis of rotation to drive said rotor system about said axis of 
rotation. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The various features and advantages of this invention will 
become apparent to those skilled in the art from the following 
detailed description of the disclosed non-limiting embodi- 
ment. The drawings that accompany the detailed description 
can be briefly described as follows: 

FIG. 1 is a general schematic view of one exemplary all- 
electric vertical takeoff and landing (V TOL) rotary-wing air- 
craft in one non-limiting embodiment of the present inven- 
tion; 

FIG. 2 is a general schematic view of another exemplary 
all-electric vertical takeoff and landing (VTOL) rotary-wing 
aircraft in one non-limiting embodiment ofthe present inven- 
tion; and 

FIG. 3 is a general schematic view of another exemplary 
all-electric vertical takeoff and landing (VTOL) rotary-wing 
aircraft in one non-limiting embodiment ofthe present inven- 
tion. 


DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 


FIG. 1 schematically illustrates an exemplary all-electric 
vertical takeoff and landing (VTOL) rotary-wing aircraft 10. 
The aircraft 10 in the non-limiting embodiment of FIG. 1 
includes a main rotor system 12 supported by an airframe 14 
having an extending tail 16 which mounts an anti-torque 
system 18 such as a tail rotor system. The main rotor system 
12 includes a multiple of rotor blades 20 mounted to a rotor 
hub 22. Although a particular helicopter configuration is 
schematically illustrated in the disclosed non-limiting 
embodiments, other configurations and/or machines, such as 
Unmanned Air Vehicles, high speed compound rotary wing 
aircraft with supplemental translational thrust systems, dual 
contra-rotating, coaxial rotor system aircraft, tilt-rotors and 
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tilt-wing aircraft in either manned or unmanned configura- 
tions will also benefit herefrom. 

The main rotor system 12 is driven about an axis of rotation 
R through an electric motor 24 such as a high torque, low 
speed electric motor. The electric motor 24 may directly drive 
the main rotor system 12 without a main rotor gearbox and 
may in one non-limiting embodiment be an overrunning elec- 
tric motor which incorporates an overrunning clutch that dis- 
engages when the rotor system 12 rotates faster than the 
electric motor 24. А secondary electric motor 26 within the 
extending tail 16 direct drives the anti-torque system 18. The 
electric motors 24, 26 may be controlled by an electronic 
speed controller 28 over a wide range of speeds in response to 
a flight control system 30. A slip ring system 34 may be 
located prior to the motor 24. That is, the slip ring system 34 
is located in communication with the rotor section of the 
motor 24. 

An electromechanical servo system 32 may include a main 
rotor servo system 32M which pitches each rotor blade 20 and 
an anti torque servo system 32T which operates the anti 
torque system 18. The main rotor servo system 32M, in one 
non-limiting embodiment, is mounted directly within the 
rotor hub 22 to pitch each rotor blade 20 individually. The anti 
torque servo system 32T, in one non-limiting embodiment, is 
mounted within the extending tail 16. Power for the electric 
motors 24, 26 and electromechanical actuators are supplied 
by an on-board power source 36 such as a battery, hybrid 
source of'electricity or such like. It should be understood that 
various power sources may be alternatively or additionally 
provided. The electromechanical servo system 32 is powered 
by the on-board power source 36 and controlled through the 
flight control system 30. 

The flight control system 30 generally includes an auto- 
matic flight control system (AFCS) 40 in communicating 
with other avionics systems and components such as the 
electronic speed controller 28, a collective controller 42A, a 
cyclic controller 42B, a yaw controller 42C and a cockpit 
instrument display system 44. It should be understood that at 
least some of these subsystems need not be provided for an 
Unmanned Air Vehicle (UAV) embodiment. 

FIG. 2 schematically illustrates another exemplary all- 
electric vertical takeoff and landing (V TOL) rotary-wing air- 
craft 10A. In this non-limiting embodiment, a high torque, 
low speed electric motor 50 is integrated into the main rotor 
hub 22A ofthe main rotor system 12. The rotor hub 22A may 
include at least a portion of a rotor section of the electric 
motor 50 while a main rotor shaft 52 is non-rotating and fixed 
to the airframe 14. A slip ring system 54 may be located 
intermediate the motor 50 and the main rotor shaft 52. In this 
non-limiting embodiment, a main rotor gearbox is elimi- 
nated. 

FIG. 3 schematically illustrates another exemplary all- 
electric vertical takeoff and landing (V TOL) rotary-wing air- 
craft 10B. In this non-limiting embodiment, a high torque, 
low speed electric motor 60 is integrated into a main rotor 
shaft 62. The main rotor shaft 62 may include at least a portion 
of a rotor section of the electric motor 60. A slip ring system 
64 may be located adjacent the electric motor 60, e.g., in the 
main rotor hub 22B. In this non-limiting embodiment, a main 
rotor gearbox is eliminated. 

It should be understood that like reference numerals iden- 
tify corresponding or similar elements throughout the several 
drawings. It should also be understood that although a par- 
ticular component arrangement is disclosed in the illustrated 
embodiment, other arrangements will benefit from the instant 
invention. 
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Although particular step sequences are shown, described, 
and claimed, it should be understood that steps may be per- 
formed in any order, separated or combined unless otherwise 
indicated and will still benefit from the present invention. 

The foregoing description is exemplary rather than defined 
by the limitations within. Many modifications and variations 
of the present invention are possible in light of the above 
teachings. The disclosed embodiments of this invention have 
been disclosed, however, one of ordinary skill in the art would 
recognize that certain modifications would come within the 
scope of this invention. It is, therefore, to be understood that 
within the scope ofthe appended claims, the invention may be 
practiced otherwise than as specifically described. For that 
reason the following claims should be studied to determine 
the true scope and content of this invention. 


What is claimed is: 

1. A rotary-wing aircraft comprising: 

a rotor system rotatable about an axis of rotation; and 

an electric motor mounted along said axis of rotation to 

drive said rotor system about said axis of rotation; and 

a servo system mounted within said rotor system to pitch a 

rotor blade mounted to a rotor hub. 

2. The aircraft as recited in claim 1, further comprising a 
controller within said rotary-wing aircraft to operate said 
servo system. 

3. A rotary-wing aircraft comprising: 

a rotor system rotatable about an axis of rotation; and 

an electric motor mounted along said axis of rotation to 

drive said rotor system about said axis of rotation, said 
electric motor mounted at least partially within a rotor 
hub of said rotor system. 

4. The aircraft as recited in claim 3, further comprising a 
rotationally fixed rotor shaft which mounts said rotor hub. 
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5. The aircraft as recited in claim 3, wherein said electric 
motor is an overrunning motor. 

6. The aircraft as recited in claim 3, further comprising a 
servo system mounted within said rotor system to pitch a rotor 
blade mounted to a rotor hub. 

7. The aircraft as recited in claim 6, further comprising a 
controller within said rotary-wing aircraft to operate said 
main rotor servo system. 

8. The aircraft as recited in claim 3, wherein said electric 
motor is mounted completely within said rotor hub. 

9. The aircraft as recited in claim 3, wherein said servo 
system is operable to pitch a rotor blade mounted to said rotor 
hub. 

10. A rotary-wing aircraft comprising: 

a rotor system rotatable about an axis of rotation; and 

an electric motor mounted along said axis of rotation to 

drive said rotor system about said axis of rotation, said 
electric motor mounted at least partially within a rotor 
shaft of said rotor system. 

11. The aircraft as recited in claim 10, wherein said electric 
motor is an overrunning motor. 

12. The aircraft as recited in claim 10, further comprising a 
servo system mounted within said rotor system to pitch a rotor 
blade mounted to a rotor hub. 

13. The aircraft as recited in claim 12, further comprising a 
controller within said rotary-wing aircraft to operate said 
servo system. 

14. The aircraft as recited in claim 10, wherein said electric 
motor is mounted completely within said rotor shaft. 

15. The aircraft as recited in claim 10, wherein said servo 
system is operable to pitch a rotor blade mounted to said rotor 
hub. 


